Several records are the first of a taxon in one of the four Cretan prefectures. Continuity and change in the species composition of wetlands are discussed based on comparisons with historical records. Cretan wetlands are currently under threat due to over-exploitation of water resources from springs and streams. Especially coastal marshes are critically endangered as a result of the expansion of urban settlements and tourist resorts, through neglect of traditional grazing and cutting, and due to administrative mismanagement and detrimental agricultural practice.
Introduction
The Ramsar Convention on Wetlands of International Importance defines wetlands as "areas of marsh, fen, peat land or water, whether natural or artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or salt, …" (Britton & Crivelli 1993) . Wetland plants, as adopted here, comprise a wide range of species of both aquatic and terrestrial habitats, the latter include wet to at least seasonally moist grounds. In Crete, wetland plants can be found in meadows, lagoons, reed swamps, at springs and rivulets, in an artificial (Agia) and a natural lake (Kournas), on seasonally wet ground, in riparian forests and in humid valleys.
Mediterranean wetlands are threatened by drainage for agricultural purposes and urban development, including tourist facilities, by ground-water pumping and diversion of surface and spring waters for irrigation (Pearce & Crivelli 1994) . Agricultural fertilisers and pesticides con-tribute to the pollution and eutrophication of lagoons, streams and lakes. In Crete, apart from all these impacts, wetlands suffer moreover from successive degradation as a result of the decline of traditional forms of cutting and grazing, through management failures, lack of control, misuse of subsidies and construction of greenhouses. Many spring-fed small wetlands are affected by water diversion through hose-pipes for the irrigation of young olive and other plantations. In the most important agricultural area in Crete, Mesara, the ground-water level dropped by 20 m in 10 years due to the increased irrigation pumping in conjunction with drought years (Croke & al. 2000) . The administrative and economic background problems behind falling ground-water tables and the excessive exploitation of water resources are outlined by Grove & Rackham (2001: 360) .
For the purpose of preserving the evidence of wetland change or loss, it is essential to assess the impacts on wetland plants by means of reliable baseline data on site-specific species composition and habitat quality. In Crete, no specific documentation of wetlands and their plants exists, and only few scientific publications devoted to the plants ( Yannitsaros & Koumpli-Sovantzi 1991) and vegetation of wetlands (Gradstein & Smittenberg 1977) . There is also no monitoring programme that might provide relevant data for future comparison. In order to improve the data basis and to provide substantial background for future monitoring strategies, we inventoried numerous wetland sites in Crete. The objectives of our study are to provide a survey of uncommon wetland species in selected localities, find such species in sites that went unrecorded to date, and to compare the species composition in those few localities which were previously studied in a sufficient manner.
Material and methods
The list of wetland plant taxa provided here is subjective and non-exhaustive, and so is the selection of wetland sites underlying the present survey. Strictly marine hydrophytes and localities were not included. In this paper, we contribute to the knowledge of rare or infrequent or local taxa on Crete. Common ones were disregarded, as well as rare species of which we cannot provide new data in addition to what can be gathered elsewhere in literature. Distributional data are given for 72 vascular plant taxa, 10 bryophytes and 5 algae. Of the vascular plants, 11 are aquatic, 7 semi-aquatic, 25 indicators of wet sites and 14 of (mesic to) moist sites. The assignment of the taxa to these moisture indicator categories follows Böhling & al. (2002) . Another 8 species treated here were not assigned by Böhling & al. (2002) due to their ecological behaviour being ill-defined yet and further 8 remained unregarded as newly described taxa or as new records to the South Aegean area. A total of 155 Cretan taxa were classified by Böhling & al. (2002) as indicators of wet or aquatic habitats, of which we included 43 (= 28 %) in our present survey. An attempt was made, whenever possible, to provide rough estimates on the frequency of a plant species in a given site, using the following scale which combines abundance and local area size: 1: one or few plants 2: infrequent, small area (< 0.25 ha, or 100 m along a linear habitat structure) 3: numerous plants in a small area, or scattered in a wider area 4: abundant in a small area, or numerous in a wider area
The field investigations were carried out in 2005 for most locations but data from previous studies in 1999-2000 and a few more recent ones were also included. For comparison we used the study of Gradstein & Smittenberg (1977) who provided the first, and only to date, thorough botanical study on wetland sites in W Crete. It communicates full plant lists investigated in 1967.
The list of localities hereafter includes: locality code; name or brief description; Greek administrative divisional levels nomos (prefecture), eparchia (province) and dimos (municipality); altitude; latitude and longitude coordinates; brief habitat characteristics; date of collecting and field research. For each record in the floristic catalogue we provide information on the locality (coded), frequency and whether this is based on a herbarium specimen or a field observation (obs.). The cited herbarium specimens are, unless otherwise given, deposited in the private her-c. between Sasalos and Koutsoumatados, 480 m, 35°24'13''N, 23°41'52''E, open patches in Sarcopoterium phrygana, phyllite, 26.5.2000. 13. Chania, Kissamos, Mythimna; Milonou (between Sasalos and Aligi) a. between Milonou and Sasalos, 380 m, 35°23'08''N, 23°42'27''E, permanently damp site, phyllite, 28.5.2000. b. 450 m, 35°22'10''N, 23°42'28 ''E, wet site close to a rivulet, phyllite, 27.5.2000. c. 570 m, 35°22'13''N, 23°42'50''E, annual-rich vegetation, shallow soil, phyllite, 28.5.2000. d. 560 m, 35°22'11''N, 23°42'49''E, permanently wet site, seepage, phyllite, 28.5.2000. e. 450 m, 35°22'04''N, 23°42'18''E, seepage phyllite, 17.5.2005 phyllite, 17.5. . c. 250 m, 35°24'28''N, 23°52'24''E, riparian Platanus forest, phyllite, 17.5.2005 ''E, wet slope next to the road, phyllite, 17.5.2005 . e. 330 m, 35°23'58''N, 23°52'23''E, open riparian Platanus forest, phyllite, 17.5.2005 . f. 310 m, 35°24'13''N, 23°52'26''E, riparian Platanus forest, phyllite, 8.6.2005 . g. 220 m, 35°25'29''N, 23°53'26''E, riparian Platanus forest, phyllite, 10.5.2004 . h. 370 m, 35°24'N, 23°53'E, Platanus forest, phyllite, 17.4.2000 ''E, wet places and rivulets in maquis, phyllite, 22.6. and 24.6.1999. k. 260-270 m, 35°25'22-24''N, 23°52'55-57 ''E, humid valley with Quercus ilex forest, 30.5. 2000. l. 210-215 m, 35°25'27''N, 23°53'03-06 ''E, wet Juncus effusus meadow patches in maquis, 30.5.2000. m. 200 m, 35°24'18''N, 23°52'47 ''E, wet phyllite rock near stream, 22.4.1999. 20. Chania, Kydonia, Mousouri; between Nea Roumata and Prases 405 m, 35°23'19''N, 23°51'15''E, riparian Platanus forest, phyllite, 19.6.2005. 21 . Chania, Kydonia, Mousouri; N of Chosti 435 m, 35°23'20''N, 23°52'05''E, wet 35°18'31''N, 23°56'13''E, waterfall, limestone, 5.6.2005. b. 700 m, 35°18'41''N, 23°56'21''E, wet slope, limestone, 5.6.2005. c. 680 m, 35°18'23''N, 23°56'20''E, wet meadow, limestone, 5.6.2005. 29 Records from the lake of Agia in 1967 (Gradstein & Smittenberg 1968 , 1977 ) and 1985 (Yannitsaros & Koumpli-Sovantzi 1991: 582) Bergmeier & Matthäs (1995: 92) and repeatedly by Böhling (Böhling & Scholz 2003: 24) .
Apium graveolens L. Gradstein & Smittenberg 1977) . N. Turland saw Cladium in the river flowing into Georgioupoli from the west, and in marshes S of Georgioupoli beach, on 4.4.1989, and in a marshy place on the SW side of the Rethymno-Amari road, a short way S of Myrthios, 23.4.1991 (pers. comm.) . Another Cladium stand known since 1942 (Rechinger 1951: 188) (Greuter & al. 1985: 32) . In the new locality on the plain of Lasithi the annual grass occurs gregarious in the springtime vegetation of a fallow field. Doubts remain, as before, as to the status of this species in Crete, which we would like to specify as naturalized, not native.
Elatine alsinastrum L. -22a, 3, SA 284. Found in its single locality in Crete, on the Omalos plain of the Lefka Ori, already 160 years ago (FAe: 257, based on collections of Heldreich in 1846, and Raulin). The plants grow in a seasonal pool. The occurrence was confirmed, among others, in the 1980s by Egli (1993: 190) and Yannitsaros (Yannitsaros & Koumpli-Sovantzi 1991: 580) , and in the 1990s by Bergmeier & Matthäs (1995: 87) and Deschâtres & al. (1998) . It was photographed by N. Turland also in 1994 (Fielding & Turland 2005: 202) . A distribution map for Greece is presented by Bazos & Yannitsaros (2004: 75) .
Eleocharis caduca (Delile) Schult. -32b, 4, SA 486. Found by Yannitsaros & Koumpli-Sovantzi (1991) in the 1980s and now known from two localities in Crete ( Greuter & al. 2002) . We confirm the record at the lake of Kournas where this chiefly tropically distributed species occurs abundantly on the shore. As it seems rather unlikely that it might have been overlooked by K. H. Rechinger, who visited the lake on 22 June 1942, not mentioning an Eleocharis on the lake shore (Rechinger 1951: 190) , we would regard it as a naturalized introduction, probably by migratory birds, and not as native. Bures & al. (2004: 254) but many, if not all, records of the species sensu lato may refer to this diploid taxon. Specimens collected on 21 April 2000, by K. Sumberová, during a students' excursion guided by EB, were identified by P. Bures, Brno, Czech Republic, who performed a chromosome count. The material turned out to represent an aneuploid (2n = 15) form. Based on the same collection, Böhling & al. (2002: 64) list this subspecies as the relevant southern Aegean taxon. The following field observations, including the collection, as well as previous literature records such as by Gradstein & Smittenberg (1977) Gradstein & Smittenberg (1968 , 1977 but not the record in the same year from the lake of Agia. , 150 m, 9.5.1996 , 150 m, 9.5. , see Kärnefelt 2005 were communicated by P. Lassen (in Greuter & Raus 1999: 55) . FCS II lists this chiefly Macaronesian and W Mediterranean species with uncertain status. In view of our collection from a natural, though recently disturbed and endangered, wet meadow near Falasarna it should be regarded as almost certainly native in Crete.
Euphorbia pterococca
Festuca pratensis subsp. pluriflora (Schult.) EB obs.; 13e, EB obs.; 33b+d, 3, 34b, 2, 37, 2, 39, 2, 40a, 2, Reported as new to the southern Aegean by Böhling & Scholz (2003: 75) based on 3 of the above collections of EB in 2000, and one from R. Deschâtres in 1996. All known localities of this rare taxon of seasonally moist grassy habitats are from the Nomi of Chania and Rethymno.
Fraxinus ornus L. -17c, 3, SA obs.; 25d, 2, SA obs. This tree species of sub-Mediterranean bioclimatic preference was apparently found as late as 1990 in the Fasas valley by L. Chilton (Turland 1992 ) and since in three other valleys in W Crete (Fielding & Turland 2005 : 310), including our recorded localities.
Fuirena pubescens (Poir.) 3, SA 450; 19i, W. Wolf obs. Recorded here (18c) in what is perhaps the third locality in Crete. Found in 1967 at the lake of Agia and in the Fasas valley (Gradstein & Smittenberg 1968: 83; Greuter 1973 Kedros, in 1993 (FCS I: 109) . The present record is from a field margin on the plain of Katharo.
Galium divaricatum Pourr. -34a, 3, EB 00-343; 35, 4, EB obs.; 36a, 3, 38, 4, EB Recorded in several localities in W Crete (e.g., Gradstein & Smittenberg 1977) . The oldest Hydrocotyle record (apart from an unlocalized Cretan record by Sibthorp), and the only one from the south coast, is based on a Dörfler collection in 1904 from Frangokastello (FAe: 398) where N. Turland, in 1989-91 (pers. comm.) , and EB observed it again almost a century later.
Iris pseudacorus L. -33c, 2, EB obs.
There are three known localities in W Crete (Yannitsaros & Koumpli-Sovantzi 1991: 583; FCA: 395) of which we confirm here the one near Georgioupoli. The photo of the species in Fielding & Turland (2005: 47) was also taken from near Georgioupoli (Turland, pers.comm.) .
Isoëtes durieui Bory -34a, 2, EB 00-351.
Second record for Crete and first for the Nomos of Rethymno. First collected in 1999 near Viannos (Böhling & Raus in Greuter & Raus 2000: 229) . 2, SA obs.; 22a, 3, SA 36; 22b, 3, . Recorded already by Heldreich in 1846 from W Crete, Eparchia Kissamos (FAe: 74). Our record confirms the well-known occurrence in the seasonal pool on the Omalos plain of the Lefka Ori from where it is mapped in 1993 (FCA) and found in 1994 by Bergmeier & Matthäs (1995) . The other locality (Falasarna) given here is close to where Heldreich collected the species. Two previous records from 1967, in the Fasas valley and near the lake of Agia, by Gradstein & Smittenberg (1968 , 1977 , could not be confirmed. Weigel -22e, 2, SA 306; 34a, 3, EB 00-347; 35, EB obs.; 36a, 3, EB obs. (Bergmeier 2005) . Confirmed here for the Nomos of Rethymno ( FAe: 745) . Previous records from the Fasas valley and around the lake of Agia in W Crete, both in 1967 ( Gradstein & Smittenberg 1968 , 1977 , could not be confirmed by us. The record from the Omalos plateau of the Lefka Ori is higher situated than all others known in Crete.
Isoëtes histrix

Juncus capitatus
specimen from Kourounes (N of our locality) in L. Chilton's private herbarium (N. Turland, pers . (Grau 1976) . Our new record represents a small population in the coastal plain endangered by ground water manipulation.
Sibthorpia europaea L. EB obs.; 6d+e, EB obs.; 11, 3, 12b, 1, SA obs.; 13a, EB obs.; 16b, 2, SA obs.; 17a+c, 2, SA obs.; 19e, 1, SA 165; 19f, 2, SA obs.; 24b, 2, SA obs.; 25a+c+d, 2, SA obs . Scattered in W Crete; our records are from wet places in the phyllite area chiefly of the Eparchies Kissamos and Kydonia. There are historical records from Mt Vrisinas (Eparchia of Rethymno) by Sieber (1823: 188, in einer Schlucht an feuchten Stellen, 20.-26.4.1817) and Raulin (in 1869, FAe). The occurrence there was confirmed very recently by N. Turland's photo (http://www. flickr.com/ photos/nturland/2638221000/in/set-72157605980745458/). Fielding & Turland (2005: 408) describe the fate of the perhaps only recent Sibthorpia population in a mire of the eastern part of the Lefka Ori after the habitat was destroyed by excessive use of the water resources. It was last seen in the mire in April 2003, in a roadside drainage ditch, but not found in June 2007 (N. Turland, pers comm.) .
Sparganium erectum subsp. neglectum (Beeby) 2, SA obs.; 30, 3, SA obs.; 33c, 2, . Scattered in Crete, with three localities based on Rechinger (1943b) and mapped in FCA: 415. The occurrence at the lake of Agia, confirmed here, was first observed in 1967 (Gradstein & Smittenberg 1977) . The one from the river Xydas, Kalyves, recorded in 1972 and 1983 (Yannitsaros & Koumpli-Sovantzi 1991 ) is close to our location 30, while location 33 represents a new record.
Trifolium micranthum Viv. (T. filiforme L., nom. rej.) -22a, 2, SA 317; 22c, 2, SA obs.; 22d, 1, SA obs. This confirms the previous records around the seasonal pond on the Omalos plain of the Lefka Ori in the 1980s and 90s (Egli 1993: 187; Bergmeier & Matthäs 1995: 89) . Egli (1993: 185) found and mapped T. filiforme in six mountain dolines in Crete.
Trifolium ligusticum 3b, 2, 12b, 2, SA obs.; 13b, EB obs.; 14, 2, SA 480; 13a, 16c, 2, SA obs.; 25b, 1, SA obs. Apparently restricted to shady and at least seasonally moist places in the phyllite area of W Crete where we found it in several places in the Eparchies of Kissamos and Kydonia. Previously recorded from the same wider area by K. H. Rechinger (Rechinger 1943b: 96; Greuter 1973: 44) , Deschâtres & al. 1998 (entre Koutsamatados et Mili; à (Rechinger 1943a) . At that time, according to Rechinger (1951: 190) , Sibthorp and Heldreich found stagnant waters on the Omalos plain, and Alopecurus creticus, now missing on the plateau, was described from there. Out of 12 species found by K. H. Rechinger in 1942 in the coastal wetland of Frangokastello (Rechinger 1951: 190) , EB found 8 still extant in 2000.
On the other hand, our survey reveals considerable loss of wetland species in those sites that had been thoroughly investigated four decades ago. Out of 72 vascular plant species treated here, a total of 27 species were found in 1967 by Gradstein & Smittenberg (1968 , 1977 in four different locations that we investigated again in 1999-2000 and/or 2005. The locations are: (1) Fasas valley, (2) lake of Agia, (3) coastal plain of Georgioupoli, and (4) the mouth of the stream Keritis W of Platanias. Around the lake of Agia, Gradstein & Smittenberg (1968 , 1977 found 18 such species of which we confirmed merely 7. The respective figures for the Fasas valley are 13 vs. 8; Georgioupoli, 7 vs. 4; and W of Platanias, 5 vs. 0. Except for the latter location that has sunk to insignificance as wetland habitat since, the other three are still among the most important wetland sites found in W Crete. Understandably, we cannot exclude that we overlooked the one or other species relevant for our comparison but it is evident that particularly species of nutrient-poor and open habitats were not observed again, such as Anagallis tenella, Eleocharis multicaulis, Fuirena pubescens and Lathyrus neurolobus near the lake of Agia; and Isoetes histrix, Juncus capitatus and Radiola linoides near the lake of Agia and in the Fasas valley. Apparently species sensitive to the invasion of highly competitive species such as Arundo donax and Phragmites australis are declining, or have disappeared, at least in the lowlands.
Two wetland species are listed by Turland & Chilton (2007) of which apparently no post-1930 records are known from Crete and which have perhaps become extinct already: Alopecurus creticus and Holcus lanatus. Glinus lotoides, recorded in the 19th century from near Aradena (Eparchia of Sfakia) and Kladiso (Chania) (Heldreich, Sieber; FAe: 126), seems to be missing as well. Another one would be Nymphaea alba, which Baldacci saw in 1893 (Greuter 1973: 35; Fielding & Turland 2005: 309) . The only Cretan Sphagnum species, S. auriculatum, discovered in 1994 (Turland & Wilson 1995) , is to be added to this list, as the small bog in which it grew over centuries is dry now because the water that used to seep through the site is piped away (Fielding & Turland 2005: 49) . To our knowledge no other wetland species have disappeared from Crete yet (disregarding Poa palustris and P. jubata which are doubtfully present on Crete, Böhling & Scholz 2003) but local losses are possibly much more frequent than the available data indicate. For instance, the lush vegetation of mosses and liverworts on dripping wet schist walls sprinkled by seepage water along the road in the Fasas valley between Skines and Nea Roumata near Langos, a habitat of the rare bryophytes Rhamphidium purpuratum, Trematodon longicollis and Jungermannia handelii (Rechinger 1951: 141 ; the latter two found again by R. Gradstein in 1967 : Gradstein 1971 , became recently a victim of construction works for the new oversized road, and it was only thanks to the engagement of S. Kyriakakis from the Forest Services of Chania that the famous Woodwardia stand further up the road could be spared from the impacts.
As it is now, losses are likely to go unnoticed. In other cases, new findings of rare wetland species seem to outweigh the losses (Bergmeier & Abrahamczyk 2007) . Nevertheless, there can be no argument about there being a clear trend of loss of wetlands both in surface area and in habitat quality, especially concerning the coastal wetlands but increasingly so also in the mountainous parts. Clearly, a monitoring and protection programme of Cretan wetlands is urgently needed as present-day "by-chance floristics'' is unsuitable to detect local changes in plant cover with the necessary accuracy in resolution of location and time.
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